Recombinant human SMOCs produced by in vitro refolding: calcium-binding properties and interactions with serum proteins.
Secreted modular calcium-binding (SMOC) proteins are little known members of the BM-40 family of matricellular proteins. SMOC-1 is localized in basement membranes, while SMOC-2 exhibits pro-angiogenic properties and stimulates cell cycle progression via integrin-linked kinase. In this work we have expressed recombinant human SMOCs in inclusion bodies in Escherichia coli. Soluble proteins were prepared by in vitro refolding with a final yield of approximately 3mg of purified SMOCs per liter of bacterial culture. The folding state of the products and their ability to reversibly bind calcium ions were verified by CD spectroscopy. The EF hands of the refolded SMOCs were both functional, one had high affinity for calcium ions (K(d) values in the 0.7-1 microM range), while the other had lower affinity (K(d) values 20-25 microM). The proteins were also examined for their ability to bind blood serum proteins. Three of the bands specifically retained on SMOC-Sepharose were identified as C-reactive protein, an acute phase protein from the pentraxin family, the basement membrane and elastic fiber-associated fibulin-1, and vitronectin, which is involved in cell adhesion, migration and proliferation and binds numerous extracellular and membrane proteins, including integrins. The interactions were additionally confirmed in solution using purified individual proteins by the method of biotin label transfer from one interacting partner to the other. Their identification is among the first pieces of information about the action of the SMOCs on molecular level and opens new possibilities for future research aimed towards elucidating the physiological roles of these versatile proteins.